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PROXY MEASUREMENT
OF ADULT BASIC SKILLS:

LESSONS FROM CANADA

T. Scott Murray
Statistics Canada

Abstract

The measurement of adult literacy has usually relied on either self-reports or
educational attainment as proxies for proficiency over a broad range of skills.
While useful in heightening awareness of the nature and extent of the literacy
“problem” in each country, such indirect measures suffer from a number of
important methodological deficiencies that ultimately limit their usefulness for
informing public policy. In the late 1980s and early 1990s, a number of
countries fielded direct assessments of adult basic skills, and these have played
a central role in defining a coherent public policy response to the literacy issue.
This report describes the development and application of a related suite of
“proxy” measures that both extend the usefulness of these assessment-based
measures and offer interesting insights into the stability of the phenomenon in a
cross-national perspective.
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INTRODUCTION

The purpose of this report is to provide readers with an overview of proxy
measures of adult basic skills. These measures are important in that they offer
individual learners, educators, employers, and policymakers access to
information from iarge-scale national assessrnents at a local level, information
that would otherwise bc unavailable to them. In the absence of local proxy
measures, large-scale national assessments are either ignored by local decision
makers, or national estimates are accepted as representative of local conditions
without making the adjustments to the local demographic reality. As a result,
decision making, and thus public policy, are poorly served. Proxy measures
hold the potential to improve the social return on investment in large-scale
assessments by improving local decision making. This report will draw heavily,
but not exclusively, on Canadian experience with the development and
application of proxy measures in the field of adult basic skills and, more
particularly, adult literacy.

Proxy MEASURES DEFINED

Most college dictionaries define a proxy measure as something that has the
authority or power to act for another. Thought of in a statistical sense, such
authority or power can be defined technically, in quantifiable terms such as
precision, bias, and reliability. Such a definition, however, reveals little of the

potential of proxy measures for informing and possibly. improving social
policy. ‘

Proxy measures are nothing new. In fact, proxy measurement is as old as
measurement itself. Science, suggests W. Brian Arthur, an economist at
Stanford University, “is about the creation of metaphor” (as quoted by
Corcoran, 1992, p. 22). Proxy measures can be seen as a type of metaphor that
allows order to be extracted from chaos. In the physical sciences, metaphor
plays a minor role. Physical science deals in large measure with static
relationships, which, once discovered, do not need to be reconfirmed through
repeated measurement. Once discovered, one does not, for example, need to
rediscover the freezing point of water. In the social sciences, metaphor plays a
more central role. One continually confronts dynamic processes that are
characterized by rapid and often unpredictable change. Where these changes
have social or economic consequences, one is compelled to measure the
phenomena repeatedly. Such measurement can be expensive and technically
demanding. Through their close statistical association with the underlying
phenomena of interest, proxy measures can serve as low cost surrogates for
explicit measurement, allowing one to defer expensive measurement. They can
also provide insight into the processes that drive differences observed across
both countries and population subgroups. This information in turn has
implications for the legitimacy of standardized protocols for the measurement of
adult literacy. This report describes how the introduction of 2 new form of

11
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measurement, the direct assessment of adult literacy, has led to the
development of a related suite of proxy measures that can achieve this result
while rendering the data accessible to a whole new range of uses.

A BRIEF HISTORY OF
Proxy MEASUREMENT IN
ADULT LITERACY

Although it may not seem obvious, proxy measurement has a long
history in the measurement of adult literacy. In the Middle Ages, the ability to
sign one’s name was taken as the mark of an educated individual. In the
terminology employed in this report, signing one’s name in the Middle Ages
was a reliable proxy measure because of its strong association with the ability
to perfaorm a broad array of intellectual tasks associated with formal
education, including the cognitive tasks implied in reading and writing. In
statistical terms, the two phenomena were seen as being almost perfectly
correlated. As a result, those individuals able to sign their nzmes could be
assigned a very high probability of being able to perform the designated
tasks, whereas those unable to sign could be assigned an equally low
probablity of being able perform the intellectual tasks in question. In the late
19th century, the ability to read and write in the classical languages, Latin
and Greek, was similarly taken as an indicator of higher learning.

Over time, the measures used as proxies of adult literacy have evolved
considerably, with two distinct measurement traditions emerging (cf.,
Can dian National Literacy Secretariat, 1988; United Nations Statistical
Office, 1989). The first approach has relied on self-reports of proficiency,
usually embedded in national censuses of population, to provide
undifferentiated estimates of literates and illiterates (Satin, 1991). The second
measurement approach employs educational attainment as a proxy for
estimating both basic and functional literacy levels. This approach has been
enabled by the advent of compulsory schooling in all regicns of the world. In
Canada, the number of adults with less than Grade 5 was used as a proxy
indicator to distinguish between basic literates and illiterates. Similarly, the
percentage of adults not completing Grade 9 was taken as an indicator
distinguishing between functional literates and full literates.

THE UsSes oF DATA ON
ADULT LITERACY

It is important to arrive at some understanding of who the intended users
of proxy measures on adult literacy might be. and for what reasons they
would use the data. Three different categories of users can be distinguished,
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namely government, program delivery institutions, and individuals. The
information needs of each category are described below.

GOVERNMENT

Simplifying considerably, the role of government can be defined as a
system for allocating scarce resources among a plethora of competing demands.
How this process is managed and what objectives are the most valued in the
process varies a great deal from country to country. In confronting any issue,
however, governments must find answers to a basic set of questions:

» What is the nature and extent of the “problem”? Are enough
people affected to justify action? Is any particular segment of
society particularly disadvantaged?

* Whai are the costs associated with “correcting the problem™?

* What are the risks associated with inaction, expressed in
terms of individual and collective prosperity and security?

¢ Where are the resources best invested? Which investments
will provide the maximal social benefit?

* What system should be used to establish differential need in
the allocation of funds?

Hence, it appears that government authorities need objective data to inform
the decision-making process. It is important to note at this point that
governments are obliged to make decisions regardless of the availability or
quality of related objective information. For example, governments will decide
if literacv is to be a priority or not. They will make choices between the relative
needs of different groups based on whatever information they have at their
disposal at the time the decision needs to be taken, irrespective of its quality or
fitness for use.

PROGRAM DELIVERY

Although the structure, extent, and institutional locus of agencies and
programs offering adult literacy instruction vary considerably from country to
country, each country has a group of societal actors whose objective it is to
deliver remedial literacy education to adults. These actors require information to
serve three distinct needs. First, the require an assessment tool to diagnose the
needs of individual students. Equipped with this information, curriculum and
technique can be adapted to achieve maximum effect. Second, they require
information to guide their own program and product development. Thought of
as an industrial sector, the market for literacy goods and services is like any
other market, constantly evolving as consumer demand and technology change.
Hence, the literacy delivery organizations need to understand the needs of the
consumers, whom they are currently serving and whom they could potentially
serve, and what implications entry into new markets might have for product
development. Finally, literacy delivery organizations often need information to
justify government funding. Despite the market analogy used above, the market
for literacy goods and services is an imperfect one, relying largely on
government for revenue rather than on sales to consumers. As a result, literacy
delivery organizations need data to attract money from funders, particularly
government funders.

1C
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IND!VIDUALS

Individuals require information for two purposes. First, they have a -
requirement for information to define their own need for remedial training. {:
Literacy is a phenomenon with social and economic consequences for
individuals. As a result, it is in the interests of individuals to assess their own
situation, to judge if a personal investment in remedial training will enhance
their economic prospects or quality of life. Objective information on the
likely returns to such an investment can complement anecdotal information
gleaned from personal experience that individuals will bring to the decision.
Second, individuals, as members of a democratic society, are obliged to
come to an understanding of the relative importance of literacy compared to
other social issues. Literacy is one of a multitude of social and economic
issues competing for the attention of governments. To attract and hold the
attenticn of government requires the implicit support of the electorate. Data
on the nature, extent, and import of literacy serves the impertant purpose of
marshaling societal awareness and maintaining the political will to justify
continuing investment.
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ADULT LiITERACY DEFINED
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In order to appreciate the development and application of proxy measures
in the domain of adult literacy, it is important to convey the broad conceptual
and definitional elements underlying the notion as it has been operationalized
in Canada and the United States.
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A variety of competing definitions have seen various degrees of use in
recent years. These definitions can be roughly classified as being of two
types—those that define literacy as a set of elementary reading and writing
skills termed basic literacy and those that invoke a broader skill set termed
functional literacy. In 1978, UNESCO offered the following definition for
basic literacy: “a person is literate who can with understanding both read and
write a short simple statement on his everyday life” (as quoted in Thomas,
1983). This definition naturally leads to a dichotomy wherein individuals are
labeled either literate or illiterate.
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In contrast, functional literacy encompasses a mastery of the knowledge
and skills that an individual needs in order to participate fully in all aspects of
society. Functional literacy includes the decoding skills involved in reading,
writing, and counting, and also extends to other cognitive skills associated
with decision making in society. UNESCO offered a second definition of
literacy in 1978, which embodied a functional conception of literacy:
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A person is functionally literate who can engage in all those
activities in which literacy is required for effective functioning
of his/her group and community and also for enabling himv/her
to continue to use reading, writing and calculation for his/her
own and the community’s development. (as quoted in Satin,
1991, p. 58)
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Research in Canada and the United States suggests that the skill levels
implied in a functional definition of literacy form a continuum, with each level
becoming more complex and demanding, but each requiring both decoding and
decision skills related to specific contexts of functioning. Rather paradoxically,
there is also some evidence to suggest that the higher an individual’s skill level,
the more generalizable and transferable his or her skills become, allowing the
individual to deal with unfamiliar tasks in unfamiliar contexts.

Lastly, the recent Canadian survey of the distribution of literacy skills in the
adult population incorporated the following definition of functional literacy: “the
information processing skills necessary to use printed material commonly
encountered at work, at home, and in the community” (Murray, Kelly, Satin, &
Montigny, 1980).

CRITERIA FOR JUDGING THE
UTtiLity oF PrRoxy MEASURES

In order to judge the utility of the prevailing approaches to measurement, it
1s important to have access to a framework that renders explicit the criteria for
evaluation. This report adopts a highly modified version of the framework
proposed by Goedegebuure and Overgaag (1991), two researchers at the
Netherlands’ Central Bureau of Statistics, for this purpose. The Dutch typology
classifies the use of official statistics according to three dimensions: category of
user, objectives of use. and methods of use.

For the purpose of this report, the above classification can be modified in
three ways. First, the dimension of methods of use is not discussed, since it has
more to do with the technical capabilities of the users and the kind of data
products that are made available to them, than the fitness for use of the proxy
measures themselves. In modern societies, virtually all users can avail
themselves of the tools necessary to enable the entire range of analyses implied
in the Dutch classification. Second, the different types of users set out in the
classification are ignored. Different groups of users Jdiffer more in their tastes
for various types of data products and services than they do in the demands
placed on the actual data sources they use. Finally, the dimension of objectives
of use has been collapsed. In their classification, Goedegebuure and Overgaag
(1991) subdivide objectives of use into four categories—knowledge,
preparation for choice and action, routinization of choice and action, and
evaluation of choice and action—arguing that the value of any statistical
information can only be judged in terms of its intended use. While on the face
of it this is true, the underlying facts that distinguish these categories are the
statistical attributes that the data must implicitly have to support valid use.

Of these, knowledge is perhaps the least demanding of the data. since
scientific insight may be gleaned from as little as a single case and generalized
upward to the population as a whole. Often, however, generalizations flowing
from anecdote or intuitive leaps can only be validated through the application of
rigorous scientific methodology, the purpose of which is to reduce the
possibility that alternate hypotheses might explain the same phenomenon.

-
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In the Dutch classification, preparation for choice and action,
routinization of choice and action, and evaluation of choice and action are
presented as distinct uses. One might conclude, therefore, that each use
places unique demands in terms of statistical attributes. In reality, however,
these uses differ little in the type or quality of data required for good decision
making. Thus, they can be thought of as statistical equivalents if applied at
the same level.

What does distinguish these uses is the level at which decisions flowing
from use are made. For example, if one is making “high-stakes” judgments
related to an individual’s level of performance on an adult literacy scale, one
needs to be far more certain that the data are reliable than if one is diagnosing
the performance of entire populations (Mullis & Owen, 1994). By inference,
the former application demands far more precise and unbiased estimates than
the latter. A distilled framework for judging the utility of proxy measures
might be proposed, a framework that incorporates two elements: first, the
use to which the measure will be put, where use is further divided into
knowledge acquisition and preparation for choice and action; and second, the
size of the population at which the data will be applied, where the size is
defined as either the individual level or some grouping of individuals up to
and including the entire population.

For each cell in the resulting four-cell matrix, one can weigh the risk of
being misled by the data against the cost of acquiring the information for any
given application. The basic thesis of this report is that proxy measures can,
with little increase in contingent risk and at marginal cost, deliver useful
information to levels that cannot be estimated directly from the data. Implicit
in this argument is the notion that any given measure may serve a variety of
uses. It is inevitable, therefore, that the same measure will not meet all uses
equally well. For some uses, a particular measure might be judged ideal,
whereas for others it might be deemed wholly inadequate. The next section
provides a description of problems with prevailing methods, in particular as
they appear in light of the demand for information about adult literacy.

ProBLEMS WITH PREVAILING
APPROACHES TO MEASUREMENT

Both traditions of measurement, those based on self-reports and those
based on educational attainment, have been heavily criticized lately as
inadequate. These criticisms have been of two sorts. The first suggests that a
common definition of literacy is not feasible or desirable. Many writers in the
fields of adult education and literacy contend that any rooting of the concept
of functional literacy in context necessarily leads to pragmatic value choices
over which skills are de ned functionally necessary and whose interests and
advancement are ultimatesy served. At the extreme of this position lie a group
of people who profess that measurement is, in and of itself, an offensive act
that in some way diminishes both the humanity of those being measured and
their control over their destiny. To adopt such a position is, in the author’s
view at least, to forego the intrinsic power of scientific knowledge to
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improve the world. As mentioned above, science is about the discovery of
metaphor and aims at describing underlying processes as a means of
understanding cause and effect, and making generalizations that do not offend
reality. Armed with such information, individuals and governments can make
informed choices with some knowledge of the outcomes that they will
precipitate. In short, without science and the reliable information it brings, one
is forced to make decisions at the individual or national level that are based on
anecdotal evidence or personal prejudice.

The second line of criticism has been directed at the statistical properties of
the measures themselves. In the words of Satin (1991),

the interpretation of statistics on literacy and the ability to
reconcile international figures is affected by the uneven levels of
data quality associated with operational instructions. The clarity
of operational instructions and compliance with them affects the
level of misunderstanding and misclassification which can
result. The instructions are, as well, generally prone to a large
degree of subjectivity in their application. This can be
exacerbated depending on the extent to which proxy reporting is
allowed on behalf of individuals within households. The social
desirability of being considered illiterate adds to the problem of
misclassification. (p. 58)

In the language of the statistician, such words amount to a damning indictment
indeed, the implication being that the estimates so derived are so full of
measurement error as to make them useless. It is reasonable to argue, however,
that these criticisms are unjustified given the use to which they were designed to
be put.

Jones (in press), in a defense of measurement in adult literacy, observes that
while contests among ultimate values undoubtedly form an important
component of the anchoring of any concept into context, too close an adherence
to this view would deny the possibility of societal standards for both
achievement and development. Such standards certainly do exist. Within market
societies, such as Canada, it is frequently argued and easily demonstrated that
rather harsh conditions of life prevail for the undereducated. Literacy skills in
the population, therefore, are a principal element in both personal and collective
economic prosperity. In the past few years, many OECD countries have had to
face a new fact—their historic economic well-being is in some measure due to
literacy and coitinued renewal and well-being may critically depend on literacy.
As long as the national government assumes a central role in ensuring economic
prosperity and equity over the long term, the imposition of certain definitions is
warranted for certain purposes.

With respect to the statistical challenge, the answer lies elsewhere. Estimates
based on educational attainment were primarily intended to demonstrate the
beneficial impact that the introduction of compulsory education had on the
magnitude of the literacy “problem” in the developing countries of the Third
World. The extension of schooling entailed the investment of significant sccial
and economic resources on the part of these nations, and the data served the
important purpose of marshaling societal awareness and maintaining the
political will to justify continuing investment. For this use, which can be
broadly categorized under the rubric of preparation for choice and action,
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imprecise and biased estimates were good enough to meet the needs of
government and the literacy delivery organizations.

For the industrialized countries, however, the adequacy of these
measures was to become increasingly less clear. By the mid-1970s, using
educational attainment data as the standard, mass education should have
virtually eliminated “basic” illiteracy. Yet governments were continually
confronted with evidence that basic literacy remained a pernicious problem.
Evidence mounted that educational attainment was, in fact, a poor proxy of
literacy, falsely labeling both literates and illiterates (cf. Wagner, 1992).
Strong positive, but certainly less than perfect, correlations exist between
grade attainment and real world skills. Some persons with quite high grade
levels are not fully functional, and conversely, some individuals with only
modest education are highly literate (Neice & Adsett, 1990). This finding
challenged the standard conception of how literacy is acquired, the so-calied
static model, wherein a known quantum of skills is accumulated in a burst of
childhood schooling to be retained indefinitely. What seemed to emerge was
a complex relationship wherein some adults found ways outside the system
of formal edu. ation to acquire the requisite reading skills, whereas others
apparently found ways to lose the skills they once had. Such a dynamic
notion of literacy skill acquisition and loss offers a much more reahstlc
picture of the complexity of the issue.

In addition, the governments of OECD countries began to appreciate the
policy implications of the context-driven, multilevel, functional measures of
adult literacy (cf. Van der Kamp, in press). For the first time, they had a
conceptual framework that allowed for a literacy skill ac.icit to be defined in
terms of a mismatch in supply and demand across a differentiated continuum
of skills. In the next section of this report, it will be seen that this realization
was to have a profound impact on both policy formation and measurement.

THE ADVENT OF DIRECT SKILL
ASSESSMENTS IN NORTH
AMERICA

The answer to the problem of measurement and interpretation discussed
in the preceding section is the advent of the direct approach to skill
assessment. An abbreviated review of the key recent North American studies
is reported by Neice and Adsett (1990) and Venezky (1992). These authors
consider these direct assessments as a fusion of educational testing with
survey research technology. The resulting assessments involve surveys in
which large, statistically representative samples of adults are actually tested to
determine their ability to deal with a variety of printed materials drawn from
everyday experience, be it at home, at work, or in the community. The
Canadian study, called the Survey of Literacy Skills Used in Daily Activities
(LSUDA), tested the official language reading, writing, and numeracy
abilities of 9,500 adults using the approach developed for the United States
National Assessment of Educational Progress (NAEP) study of young
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adults. The primary statistical output of LSUDA is a population parameter based
on scaled test scores for reading, writing, and numeracy. Generated using a
two-parameter logistic regression in an Item Response Theory (IRT)
framework, these scores are subsequently collapsed into the following skill
levels to aid in interpretation (see also Kirsch & Jungeblut, in press; Mosenthal,
in press):

Level 1 Canadians at this level have difficulty dealing with
printed materials. They most likely identify themselves
as people who cannot read.

Level 2 Canadians at this level can use printed materials only for
limited purposes such as finding a familiar word in a
simple text. They would likely recognize themselves as
having difficulties with common reading maerials.

Level 3 Canadians at this level can use reading ruaterials in a
variety of situations provided the material is simple,
clearly laid out, and the tasks involved are not too
complex. While these people generally do not see
themselves as having major reading difficulties, they
tend to avoid situations requiring reading.

Level 4 Canadians at this level meet most everyday reading
demands. This is a large and diverse group that exhibits
a wide range of reading skills.

Each of these levels in effect defines a different aspect of the literacy “problem,”
each with its own set of unique implications for remedial policy and programs.

It is important to note that direct assessments themselves provide only proxy
measures, albeit ones that are much more directly associated with the
fundamental phenomena of interest. There exists the possibility, however, that
tests designed to measure one trait, such as LSUDA’s measurement of literacy,
actually measure multiple traits. Fortunately, although there is some debate as to
which techniques are best, the psychometricians tool kit includes statistical tools
to test for such *“dimensionality” (Gessaroli, 1992). Generally, the direct
assessments have passed these tests with flying colors, even though some
issues of validity remain to be addressed.

It is useful, therefore, to examine the uses to which assessments such as
LSUDA can be put. The LSUDA assessment was designed to provide
knowledge, by shedding light on the relationships between measured
proficiency and a variety of explanatory variables such as education, labor
market activity, and reading behaviors. At a very basic level, it was also
intended to test the coherence of the conception of literacy, developed by Kirsch
and Jungeblut, and Mosenthal (Kirsch & Jungeblut, in press; Mosenthal, in
press), upon which the assessment was based (Kirsch & Mosenthal, 1990;
Mosenthal & Kirsch, 1989). The use of the assessment data to generate new
knowledge was satisfied primarily through the provision of a microdata file,
including individual item scores and scaled test results, to academics and
literacy researchers.

A second major objective of the LSUDA study can be thought of as serving
the needs of those institutions involved in planning and delivering remedial
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literacy programming in Canada. This use focused on estimating the
magnitude of the literacy “problem” for various geographies and clieuteles,
and then determining the characteristics of those needing literacy services.
The latter aim was particularly important in the Canadian context. The
traditional literacy providers found themselves facing a shortage of their
traditional clientele—the illiterates. Survival alone dictated that they consider
reaching out to other clienteles farther up the literacy skill continuum. Those
institutions deciding to serve new markets were forced to develop new
products and services and implement new delivery mechanisms for their
programs. For example, those institutions choosing to serve Levels 2 and 3
in the Canadian classification were obliged to forge new partnerships with
employers and unions to deliver their programs since most of the individuals
at these levels were employed.

The same data were also used in the determination of funding levels and
allocations by the federal, provincial, and municipal governments. In the
modified Dutch classification reviewed above, such uses are classified as
preparation for choice and action.

The LSUDA has also had a profound effect on individual citizens in
Canada, largely by introducing a new paradigm of literacy to the public
consciousness and debate. Until recently, the policy debate relating to adult
literacy in Canada has invoked a conception of literacy that divided the world
into “literates” and “illiterates.” While useful in helping national governments
define the extent of the literacy “problem,” the definition of literacy in such
absolute erms has limited the discourse in a number of important ways.
First, literacy has come to be treated as a pathological condition, as a disease
that afflicts an unfortunate few. In severe cases, the victims are even blamed
for infecting their offspring. As a consequence, illiterates have come to be
viewed as flawed characters, devoid of skills. The resulting stigma often
drove away those most in need of remedial education (Hautcoeur, 1990). A
second unfortunate consequence of this definition has been to suppress any
debate about the adequacy of the skills of those judged to be “literate.” There
is increasing evidence that literacy is a relative concept that can only be
judged in terms of the demands of society. In times when societal demands
are growing, such as today, even “literates” may need remedial education.

By comparison, the conception of literacy embedded in the direct
assessments conducted in North America can be viewed as liberating in a
number of respects. The most important notion that is introduced is that
literacy is a continuum of skills in which everyone has some level of
proficiency. Such a conception opens the way 1o a debate that is centered
around the match between individual skills and societal demands rather than
around individual deficiencies. It also frees the issue of pejorative labels,
which may disrupt debate and participation in remedial education and
training.

To date, the literacy assessment protocol used in LSUDA has not been
applied to the diagnosis of individual performance for the purposes of
defining remedial training. Given that the measurement technology is rooted
in a robust understanding of adult reading, this would represent a natural
extension of the research tool in a way that can be thought of as both
routinization and evaluation at the level of the individual. The Educational
Testing Service is, in fact, in the final stages of developing a computer-
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driven group-instruction system that incorporates this approach to the diagnosis
and placement of individual learners.

It is worth noting that such coherence of approach to the problem of
measurement at all levels offers great benefits to the entire spectrum of users. At
a minimum, it enables communication, since everyone will be using a common
conceptual framework and lexicon to describe the issue.

Apart from the Canadian and U.S. assessments already noted in this report,
a number of conceptually related studies have been fielded in the Netherlans
(Doets, Groen, Huisman, & Neuvel, 1991), Spain (Flécha et al., 1993), France
(DEP/CREDOC, 1992), Australia (Wickert, 1990), and Romania. For the most
part, these studies have been designed to meet the same set of needs as
LSUDA.

IMPLICATIONS OF DIRECT
ASSESSMENTS FOR PROXY
MEASURES OF ADULT
LITERACY

From the previous section, it is apparent that direct assessments have
transformed the policy debate in a number of positive ways. Ideally, one would
like to have similar estimates available for every level of decision making.
Unfortunately, the cost of providing these data would be impossibly high, well
beyond the means of *he societal actors involved to bear. For a small
investment, however, national level data from direct assessments can yield
information to improve existing proxies and to suggest new measures for the
local level. The Canadian experience offers some interesting insight into these
possibilities.

CORRECTION FACTORS FOR ESTIMATES OF EDUCATIONAL
ATTAINMENT-BASED PROXY MEASURES

The first example to be highlighted can be traced to the seminal work of
Neice and Adsett (1990), in which they use multivariate techniques to explore
the statistical relationships between performance, as measured by the LSUDA
test, and a variety of demographic and other variables collected by LSUDA.
Their analyses reveal a number of interesting things. First, they document the
actual extent and nature of the imperfect relationship between tested ability and
educational attainment. This finding opened the way to the calculation of
“correction” factors for improving existing proxy measures of adult literacy
levels. Without correction, the literacy proxies based on educational attainment
reveal the picture of the literacy “problem” in Canada shown in Table 1 (s:.
Appendix). As illustrated in Table 2 (see Appendix), the distribution of literacy
skills obtained through LSUDA appears to be quite similar to that derived
through the UNESCO classification. As Table 3 (see Appendix) vividly shows,
however, the apparent congruence of these measures obscures the fact that
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traditional proxy measures based on the educational attainment both over-
and underestimate the actual performance of significant proportions of the
population when data from direct assessment are used to put “misclassified”
individuals in their correct level.

When applied to educational attainment measures derived from the
Census of Population or from ongoing household surveys such as the Labor
Force Surveys. which are conducted by most OECD countries, application of
“correction” factors implied in the above data would provide more reliable
proxy estimates of adult literacy than those based on *“uncorrected”
educational attainment measures. Since most countries conduct a decennial
census of population, even relatively small direct assessments can serve 1o
provide sufficient information value to correct the profile of educational
attainment, thereby providing more reliable estimates of the magnitude of the
literacy “problem” for policy relevant subpopulations. A conservative
approach to calculating “corrected” estimates would limit the calculation of
~ correction factors to those subpopulations for which sufficient sample was
collected in the assessment to support direct estimation of their skill profile.
As explained below, however, to restrict the estimation in this way is to
ignore much of the information value that can be gleaned from survey
assessment data.

The application of correction factors to adjust educational attainment data
and hence obtain current estimates of literacy ability can be used to forecast
the supply of skill and th. *mand for it if one is willing to live with the
assumption that the observe  clationships between tested performance and
educational attainment are stable over time. This being the case, one can
apply the same factors to projections of educational attainment by age cohort,
geography, or other demographic variables generated from censuses or
surveys to yield a glimpse at how the problem might evolve in the near term.
As noted above, this type of information plays a centra] role in the policy
formation deliberations of a variety of social actors in the literacy domain,
social actors who are obliged to make decisions even in the absence of such
data.

IDENTIFICATION OF NEW PROXY MEASURES WHICH COuLD BE
COLLECTED

The second example of how direct assessment data have been used in
Canada also stems from ths work of Neice and Adsett (1990). In addition to
the correlation analysis referred to above, they used a variety of multivariate
regression techniques to examine the statistical relationship between tested
performance, self-assessed literacy ability, reported frequency of reading,
and a variety of other individual characteristics and behaviors. For example,
Neice and Adsett (1990) discovered that the frequency of reading books,
collected as a variable on the assessment background questionnaire, was a
good indicator of literacy skill to be found in the data, accounting for up to
46% of the observed variance in level. If this variable were collected on an
occasional basis and paired with information on educational attainment, the
resultant information used could be used to derive current estimates and
projections of the literacy skill profile in the absence of concurrent testing. It
is expected that these estimates would reflect up to 90% of the observed
variance in literacy level, providing relatively little room for error that might
distort the data. Such an approach is attractive since the cost of collecting
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information on reading behaviors is magnitudes lower than those associated
with generating new test results. Again, a critical assumption is that the
relationships observed at the base period remain stable over the reference period
to which the estimates pertain.

SRR TR IR

PROXY SKILLS FOR SMALL AREAS

REAT

A third Canadian example of direct assessment data spawning new and/or
improved proxy measures is provided by Murray and Shillington (1991). In
this study, the statistical tools used were similar to those employed by Neice
and Adsett, but the object of analysis was somewhat different. The objective of
the exercise was to build a predictive model of literacy ability. By making a
conscious decision to restrict the predictive variables to those that were available
on the Canadian Census of Population, Murray and Shillington (1991) were
able to devise a robust estimation methodology for producing literacy skill
profiles for small geographic areas, areas that are far too small for even the
relatively large Canadian assessment to estimate directly. For each cell in a
cross-classification of the predictive variables, the model estimates the
proportion of individuals that will be found at each level in the literacy skill
profile. If the model performs well, it will account for a sufficiently high
proportion of the variance observed between cells in the “demographic matrix”
to apply the resultant probabilities to fine-grained census tabulations of the same
variables. The result is what can be thought of demographically corrected proxy
skill profiles for units such as federal electoral districts and census
subdivisions. In Canada, such units are important politically, since they
represent the level at which most of the funding allocation decisions are taken
and remedial programming is delivered. Without such a product users are
forced to live with the provincial or national estimates provided by the direct
assessment or to make up their own “adjusted” estimates based on intuition. An
example of one of these small area literacy estimates is provided below.
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A total of 32 models were tested, and the results show that virtually every
one of the models accounted for a significant proportion of the observed
variance in literacy level. One model captured fully 80% of the observed
vaiiance, whereas the final model, selected for its goodness of fit, still
explained roughly 75% of this variance, leaving very little room for serious
eITor.
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A variant of this analyses has been performed on the U. S. data by Kirsch
and Jungeblut (1993). Overall, they were able to account for much less of the
observed variance than their Canadian counterparts, captu.ing between 52% and
78% depending on the population of study and the variables used. They are led
to conclude that proxy measures of this type are of limited utility except when
applied to large, heterogeneous populations, arguing that the debate has moved
beyond trying to estimate “how many.” Yet in Canada, at least, government’s
need for objective information to inform the allocation of scarce financial
resources among competing geographic areas remains very much a question of
“how many.” The question that must be confronted is “Do the estimates allow
decision makers to make more informed choices since they are obliged to make
these choices even in the absence of any objective information?” A strong case
can be made that these estimates are much superior to what they replace (i.e., no
information or information that has not been corrected to reflect differences in
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NATIONAL CENTER ON ABU:LT LITERACY 13




the characteristics of the local population), which are known to have an
impact oi the distribution of literacy ability.

A second, less apparent, reason for investing resources in the statistical
analysis needed to support the production of small area estimates can be
found in the wealth of inforination that the regression process yields in and
of itself. A comparison of the Canadian and U. S. results reveals some
interesting differences in the relative importance of predictive variables,
differences that might have both policy and academic import. One also needs
to confront the possibility that the observed dificrences are attributable to
differences in the measurement of the background variables themselves rather
than in the underlying relationships. Finally, it can be argued that the inability
to find stable patterns across population subgroups and countries can mean
one of two things, either the “right” variables were not included in the
background questionnaires, or literacy, as a social phenomenon, defies
generalization.

ImPLICATIONS OF PROXY
MEASURES FOR DIRECT
ASSESSMENTS

The availability of new and improved proxy measures afforded by direct
assessments can also affect the design and output of the direct assessments
themselves. The first of these effects to be considered concerns the
availability of more reliable proxy measures that will allow researchers to
extend the length of time between assessments. Historically, at least, most
change in performance over time has been attributable to differences in
perfcrmance between “incoming” and “outgoing” age cohorts. Without
meaning to denigrate or discount the efficacy of adult remedial training,
relatively little of the observed differences can be attributed to adult learning.
One can now, with a modest analytic investment, delay the conduct of a new
assessment until there is evidence that the historical patterns have been
disrupted in some way. As Neice and Adsett (1990) have noted, direct
assessment is extraordinarily expensive and relies on narrow technical
expertise that is in short supply. Anything that can obviate cost and reduce
the overall need for scarce technical resources is therefore a welcome
development.

The second major effect that must be considered is that the availability of
reliable proxy measures will force the designers of direct assessments to
reconsider the basic objectives of such st lies. These studies are currently
designed to generate aggregate estimates of the numbers of individuals at a
given level of literacy proficiency. Experience has shown that one needs a
yield of roughly 600 cases tc support an estimate for any given group. As a
result, total sample sizes have iended to be large. For example, charged with
producing univariate estimates for each of Canada’s ten provinces and
bivariate estimates for five regions, LSUDA demanded a sample of some
9,500 cases. Similarly, the recently completed National Adult Literacy
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Survey (NALS) in the United States demanded almost 20,000 respondenits.
Together with the costs inherent in testing an adult population, these sample
sizes contribute to the extraordinary costs of conducting direct assessrients.

Were study designers willing, however, to view their objectives solely in
terms of supporting improved proxy measures by exposing relationships
between variables (rather than producing point estimates) one could reduce
sample sizes by at least an order of magnitude. These reductions would be
achieved in two ways. First, the multivariate techniques described above are far
less demanding in terms of sample size, being driven by the strength of the
observed relationships rather than by the distributional assump.ions that drive
the traditional sample size calculations. About 50 cases are often enough to
discern statistically meaningful differences between groups. Second, this
approach offers the opportunity to optimize the allocation of the available
sample to generate the best signal-to-noise ratio for any given sample size. This
effectively involves reducing the sample allocated to population subgroups
where the predictive power of the observed relationships is strong, so that the
sample can be augmented in strata where the relationships are less predictable.
On balance, a case can be made that the imp-ct on “fitness for use” would be
little changed.

The third major aspect to consider concerns the multivariate analysis needed
to support the generation of these new proxy measures. Such analysis can
inform both the design of future assessments and the content and structure of
the social policy response. However, the failure of the model to account for a
sufficiently high proportion of the observed variance suggests two lessons for
the design of futuz: assessments. First, the predictive variables chosen for
inclusion have not been measured well. Both sampling and nonsampling error
can contribute to measurement error in these variables. This fact argues strongly
for the involvement of statistical agencies in the design and collection of
assessment data, since they alone have the resources, interest, and mandate to
contain such error. Second, the current assessments have excluded important
explanatory variables that should be incorporated into future assessments to
capture unobserved heterogeneity. This argues strongly for the involvement of
literacy researchers in the formulation and design of future literacy assessments
since they are the most likely source of information on the “missing”
determinants of literacy skill.

As for the structure and content of the policy response t- the prevailing
distribution of literacy skill, the multivariate analyses also carry an important
message. If the literacy outcomes, 2s defined by levels of proficiency, can, in
fact, be predicted reliably with a small number of demographic and
socioeconomic variables, macro-level remedial policies have a high probability
of being successful. If. on the other hand, one requires large numbers of
variables to reliably predict the observed outcomes, or if one were unable to
explain a significant proportion of the observed variance in the outcome, then
micro-level solutions, which leave control and decision making at the individual
or local level, would be favored. It is the tension between these two views that
underlies much of the debate over the legitimate role of empirical assessment in
the field of literacy, a tension that will not be resolved unless and until
researchers demonstrate that their product is both valid and informative rather
than oppressive.

P—
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CONCLUSION

The above discussion holds a number of important messages for those
concerned with the construction of international indicators of adult education.
The first notion that bears repeating is a caution that current proxy measures,
such as educational attainment and years of schooling, are either so fraught
with measurement error, or so uncorrelated to the actual performance of
adults, as to be useless for informing public policy. The second lesson of
note is that direct assessments can, apart from generating estimates that are
more reliable than existing proxies, also be used to recalibrate these same
proxy measures to provide much more reliable estimates for use in the
subnational context.

The usefulness of these techniques internationally is currently
constrained. International comparison would demand administration of a
common, standardized test in all countries to be compared. It is only in this
way that national proxy measures could be adjusted to reflect a common
denominator. Organizations involved with school-based assessments, such
as the International Association for the Evaluation of Educational
Achievement (IEA), have 30 years of experience in the design and fielding of
such studies upon which to draw.

With respect to measures of adult education, the first tentative steps are
being taken in the form of the International Adult Literacy Survey (IALS).
Jointly developed by Statistics Canada and the Educational Testing Service of
Princeton, New Jersey, IALS will simultaneously administer a comrmon test
of adult literacy in Canada, the United States, France, Germany, the
Netherlands, Switzerland, Ireland, Sweden, and Poland (cf. Statistics
Canada, 1992). Having involved assessment experts, statistical agencies,
and policymakers in the design process, it is hoped that this study will yield
reliable, policy-relevant data that will support statistically legitimate
international comparison.

The final conclusion is that much remains to be done. This report has
purposefully restricted itself to a discussion of the literacy dimension of adult
basic skills, specifically reading literacy and numeracy. It is clear, however,
that these skills are just two of a much broader skill set that has social and
economic import. For example, both problem-solving ability and
communication skills have been roted as important factors in defininy
worker productivity and adaptability (OECD, 1991). Alihough a fairly rich
measurement literature exists for these abilities, most of this work has been
involved with extensive diagnostic testing of individuals in school or in the
workplace. Much collective effort needs to be focused on adapting these
measures for use in the household survey context for the purposes of making
inferences to the population level. This is the only way in which a
differentiated, statistically reliable set of national and 1ntemat10nal indicators
can be created in the field of adult education.
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APPENDIX A: TABLES

Table I  Number and Percentage of Adults in Canada by
UNESCO Literacy Level A-iii

Table2 ~ Number and Percentage of Adults in Canada by
LSUDA Literacy Level A-iv

Table 3 Percentage of Adult Population in Canada Whose
Literacy Skill Level Is Misclassified by
Educrtional Attainment A—v
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Table 1

Number and Percentage of Adults in Canada by UNESCO Literacy Level

Number estimated i Percentage

to be at level |
{lliterate i i
(completed less than Grade 5) 78.339 _ 0.4
Basic literate !
(completed Grade 5-8) | 1.960.533 | 111
Functionally literate (completed | :
Grade 9 or higher) ! 15,666,081 i 88.5

Note: From LSUDA, Statistics Canada, 1989.
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Table 2

Number and Percentage of Adults in Canada by LSUDA Literacy Levels

Number estimated Percentages
to be at level

Tlliterate ;

(completed less than Grade 5) ¢ 863.364 4.9

Basic literate l

(completed Grades 5-8) ! 1.698.433 9.6

Functionally literate 1,

(completed Grade 9 or higher) | 15,143,156 85.5
Note: From LSUDA. Statistics Canada, 1989.
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Table 3

Percentage of Adult Population in Canada Whose Literacy Skill Level Is
Misclassified by Educational Attainment

Ability according to | Estimated Percentage i Percentage over-classified
UNESCO Educational @ number at | under-classified | according to tested
Attainment Proxy ; level according to ! ability
! tested ability |
Dliterate : ‘
_(< Grade 5) 21,589 31.1% : 0%
Functionally literate .
(Grades 5-8) 1,646,939 53.8% 7 12.8%
Fully literate ’ |
(> Grade &) 1,285,368 20.2% ; 7.0%

Note: From LSUDA, Statistics Canada, 1989.
Note: < Grade 5 should, according to UNESCO, be at level zero or one, people at level two or better are
under classified.

< Grades 5-8 should be in level two not in level one (over classified) and not at level three or four.
> Grade 8 should be in level four.
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